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(54) STEREOSCOPIC CG IMAGE GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a stereoscopic 
CG image generator which is capable of generating a 
stereoscopic image which is natural and is easy to be 
seen by an observer 

SOLUTION: This device is provided with projection 
conversion parts 1 and 2 generating the plural two- 
dimensional projection images when the images are 
viewed from plural cameras from the three-dimensional 
structure information describing the three- dimensional 
shape of an object and a distance information extraction 
part 5 generating the distance between the object and m^i 
the cameras. Further, the device is provided with a 
conforming range calculation means calculating both 
eyes conforming range of an observer based on the 
visual range of the screen size of a stereoscopic image 
display device for displaying the stereoscopic image of 
at least a preliminarily inputted object, the screen and 
the observer, a camera parameter calculation means 
calculating the condition of a camera parameter so as to 

store the whole of the object within both eyes range of the observer based on the both eyes 
range and the output of the distance information extraction part 5, and further the device is 
provided with a camera parameter determination part 6 for determining the camera parameter 
from the output of the camera parameter calculation means by a CG manufacturer. The 
projection conversion parts 1 and 2 generate plural two-dimensional projection images by 
utilizing the determined camera parameter 
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(2) 



mWW'B-T 4 5 7 3 



* ;^ 7 9 — if trSi jei" S ft O * :>« V 7 J?« — 

5 d t -r 5it*:« 2 wm.<r>^^ c gm* 
;£«ffl«t*3-C(D3jfc7£«jg««*»e>. i»5fa*pt7tatrf3 

i*^Sfcti-5Bi*^2lB«coS:«=CGB«Lfe^a. ao 

^op^Biia'a^ffl t B5g2miS*l2l^^»^B5c9^iJ;^3 (-*-tJvv 

9 ^ - $r5tSi-5 ;<7 ^ 7 -'^7 ^ - ^f^r^as t Srfli^, 
4* « t i- S C GHfeife^SIKo 



-i^f-^" xxut* ©>5. ^f y - 1 iuSB««# t osffigast 

{t3£-:5VN-C, m»a««#®^llM^ffll#3J;^fcSCGH 
GB^^^SS. 

ffi«^<!Oa54J-<75CGiB«Sr:^)atU^iV^J: 5 tr^' y 5' t^^' 
h S:1*«i:-t-51»*«7lE«<0St^^CGWfei^^K„ 

■a-ct: 5Ks^i£iaA»?>iliSKiK■e-T^#!^cv^|gffl^c«o-c, 

^*oS9^g«:IS»*t^^<tS-ar5 vi'^^y >-^^BPSrW•*- 
5 c t SrW« t f 5fl*3S 7 SEftwiflE C GSi«*^^ 

So 

w t *r#«ff 5?ll*3«7SB«©St#CGlii«* 

7 iE«ro3ifl:C GM^^JsEiga, 
[»^3S121 lo*fcM:a^^>Sz:ft:CGl5lfe^i^-r 

IfeSK t , t > 7 1 WSSISr^fia-r S Sittif » 

«gfflrtl^S:fi:CGS»*^i|Xft«.fc*©*j»«9-'<7;^ — 



0) 



#H^9- 7 4 5 7 3 



ltrlE«S:(0 2 5Sc5cSSfM«tS:^J«-*-Srtfr#«t 

V K iciitr^-rs AEfrSife'??;*; 9 ;>« - o^- 
[0 00 1] 
10 0 0 2] 

[0 0 0 3] «1J;1«, 011 (a) tS^-f-J: 5 JS^®^ 
®J^i*i-=ex/Wiv ai 1 (b) tS^i-J; 5 (c, mM.vi 

12 (a) lc^i;5'i£!7-/WKMiB5^icBaat-f 5, C: ao 

!3«fiESixSEs lB^Sox^' ii-:>'Jt-C©^{l • 

(OX'. ^pt£<tii 2^AX'<om«i=tfY»-t-i>^tii>z 
i^. mi 2 (b) -ca^^fLSJ;^^-, y <r>y<'7 y( ~ 
i5'(i?fi»«;*pf 7©liaB82Wc. Aj'^CL, cr 

*;«9®W»;SiP«)3»:7Effiai. *:^7«>«IjS;E 

[0 0 0 4] 40 

i 5 !?eSie*<OiE«:CGWft4^i?lfCt±, «i[<0*^ 7 

m.mvt£*i^wemi\^x. a«#d*a»v^t®t>tL5j; 

S c Gig«isStfl:a«*S^S^K-ClS* S iL 

3£fl:CGW«WWI!RSS {|f!^f£fe&S«WlWI 



[0 0 0 5] *5£B^}±, a£5te©r<DJ:5*iJ:#:CGpS*fe 
[0 0 0 6] 

[»jBS:»S!:i-5fc*t)0^a;l *ff©3iJ;5c 

<o:^-!']}~>-hm.m^b(o^m^\z.m-5\^x. ais^io 

^rro*>7^^7;<-^'¥l-*=^SKia:^i*»6>CGffi«f^ 
pi ^^^^ -^f Sr«tSi-5fcit><7>*y 7^<7 — 

9^-!7>-^'Sr^iIffiL.T, ^^«2 2fc3cfi«PifiR%^fiK 

[0 0 0 7] *ISWi±. ^^€)A::^$i^fc, i!^^c< 

SHiU CG*Jf»*s*;>«9^'!9^-4'^3£»t::i:t). 
7 p« — 4:?lJffl U-C, 3 ?k:7cJ!?«;«rSaai-S 3 JJc 

[0 0 0 8] lo*fctt«ft(JDirfl:C 

GiIi«Sr!J'-^' :^ \^^Wm\'X-mz-W^-r:bWi-tK^\^ 

miR©* ;^ 7*^P>Sfc^©aS© 2^>t7cefg^7'>'i'S:^ 
©MISI»-^*£fflrt{:ilE<*:CGBIfeS:il3l»i)Sfc»©* j« 7 



5 
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#5|5p9- 7 4 5 7 3 

6 



10 



^ ^< ^ ^ ^ ^^5g-^ ^ ^ ^ ^ ^ ^ _ 3, ^ ^flf 
[0 0 0 9] 

r 0 0 1 o I 0 1 1±. -^W^tn^ 1 <o||li6io^ffi[ci3*t 

d)} +2aS 



20 



[0013] ^iC. i^Slflr^*4ttiSli 5 5 

GS/SF) Sriftttlb. rti.(7)x, yM«tr» 

ttiL. m^$rN (XN.YN.Zir) . F (XF,YF.2F) 

-g«IffiF*3twJR^ixtf. fi:^^^£tz:^*CGSft:5S»fc^^s;l 

[0014] m^mwmm 1 1 1^. ssj^n - a 

^,Ft3:>3^^fe7cM5^M^r. ^26A::^)$nfciL^^CGli«^ 
[0015] fHf^t:i, 

[0 0 16] 
[ftl] 



30 



2'ds-tan-§- <- 



10 0 17] 
[0 0 181 

ma] 



MfVfc 
dx 



{®} 



2aS 



dx 



+2AS -efeW 



) 



^-JCE 



yp+Cxp+wc) 



Wc 

dx 



-^(XN-wc)+yN 
dx 

Vf-Cxf-Wc)-^ 



[0019] -t?fc5. fc^S! 2 X A S ft, iifrSflfcS 
2 X A S il«tg#(OMBgJI!IRi ( 6 Onam^) (C^^^^ 
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[0 0 2 0] 

[ics] 



tan 




[0 0 2 1] «Sfc5K)-r\ ift>e,T?^ftL-ct>Av\ * 



(S) 



il^F||5p9 - 7 4 5 7 3 



[0 0 2 21 :3&;^7/^^7f-^«)^3^la5 6f^, 

[0 0 2 3] 'fi^llj^t^. 

(1) cGmm^tmm^i2^m^\.xm:t}mmi^^ io 

(2) CG^Jf^#:&S:it7;X^/N"^;,(— ^Wc. f. dxiD9 
»fNS 1 2 trSfeff LT. jft-ailgHVSffi 1 1 

^-^com^^ ( mi) . m2) (D^^m^'r^2 

eiT. (1) - (3) <o^fe^?!^^::ov^TX^^l^u< 
[0 0 2 4] (1) <om^^ '^r. mi^ii^ 12 

1 3 2i5«^$^T,5^o CGSIf^ti. 3iSc7E-!'!>;^*Sr 

^^^cD&flitcj:-orwc. f. dxo4e^5^fti-Sds. ^ 
«3^«raJi. 2. uvyy^^iT-^s, 4lcJ:t)ffJ|[$tL 

[0 0 2 5] (2). (3) «f^<*/H 2 a 

fi. 1^5 (b) t^^f J:5l-. 

3oi7>^y ^-Al 4, 15, 1 6 #/<77«-i?^«r 
H^e^^H^^TK^V-l 7. 18, 1 9-C«^$ti.Sp Jl: 

CG^Jf^#J±. ffl:^J(7>AL#:CGill*$r«^L7:^d^bi^:S 
Sr^itbT. 05 (b) C0Sf^/<^^H 2 a*;^5tbT. 

^--A 1 4 Sr f O tC'e'i:?'^. m&^^ 1 7 SrJ¥ so 



^ ^ f ;65^^^i^5 b . M^teffiaiS^ 1 1 «9 
<D^<y?^-^Wc. dx<D^h. (^1) . (*2) 

dx^^^t;m3l?^J:5f-^^^ix^. 

VIS, 19tcJ:[?,Wcs dx^^^ifi^^jb^^SSi-^w 

tt«rffiTfcs„ ai;fj^fls:CG®«^«l»U 

fit'^<feHE^lcm:^j^f^CGli*;&ii|X^^ J; 5 i'^t^jfe^)^ 
^Wc. f . dxSr^v^-riaiglEISlW 1 . 2 :SEm(D:^ 

^CGS«fe^ai;^'r^„ 

[0 0 2 7] tj:^. ^mi&(omWiXn. ;«7>^fi:IS«» 
|g^^T:^7r 2 "Cfc*^* ^ 7 . S 

<. 

[0 0 2 8] 

ia4] 

[0 0 2 91 X-^$h.5^ft^Sr»iSi-SWct f Offl-a^ 

[0 0 3 01 ^fc. :¥^mM<ommx}ii. mmmitmmk 
^x^^mmtou!^^ cifci) . (»2) x*-^^itt^^ 

[0 0 3 1] ^ti^ a|cKlg<!0B1B-e*l. :«?7i^^^'TP'- 
^i;it>. ^i^^i^^^Sy•^^ocG^i^^feT'-t$'S^^v^r:^7 

[0 0 3 21 i;t-b<7>»t::, *IIJS<?5?|?1iJ::i:ttti, 



"7 tm^i^<ommmmt. ^^tut^^^cGm^to^ 

^^mm:\c^n^mm<Diz^ ^ ^^^mm^D:^^ $ turn 

9 (iij^£Mi^^r±Bi^. f3:^^m^^ wmm ^^^^ 

So 

[0 0 3 3] S 6 hi. 2 roMJS<^?^«t-*3tf 

mas irM^asstt^asi i trftxir. ^smmx^w^ 
[0034] £it_hoi; 5 ^mwL^f^tLimn(r>mm<r^tL 

[0 0 3 5] if^mM(rmWit^ ;«r^^x<:^;?c-^rwc. 
f . dxCQrt. i>;t< i:fclo. WtdWc iSCGfWf^# 

G]S»co^**:t:«fe#<?::>i^lSia^«effli^iR2^ S ;i ^: 
[0 0 3 6] «I*co3^7t?g4^^^1^— i^i^^-eT'/^-eia 

[0 0 3 7] r.tLtrj:l3gE^^nfc^'«7pt-^5rS:^v> 

>^ u—j>,<omiMm,^m^n^ istmm^ i > 2 1 3 



P) WH¥ 9-74 5 73 

10 

[00 38] :^(onm^m^m\z.. m^wsmm^K 2 

l^tl-lflFIS 2 0 . m-^mWmiS^^A 2 1 li. ^-^^^^ ;^ 

to 0 3 9] ;?7;>t^/^^;^-^^^|a5 6ti. m 

10 ^X-tfl!L^ttfcx<7P«— ^Wc . f, dx O^TOSja-g^ 

>twc. f. dx^ffij^SSS^aJi . 2 t::ti5:^F-r^o :i*?:>m 

C G«^#*i»^£DJ&-&^^^:^ VX-^X 
[0 0 4 0] -^LT. ^j^^glBPl. 2R'a^ui^^V:^ 
fl^CGMtt^Sfffl-rSo :i(ox^\z.'r^:it\:iX<^x. 

[0 0 4 1] W_hto^f3i. 2!s:||j6feo?^lii:lJ:i^f^. 
GM«^*d5«^#t:oj^Bilfe-&ffifflrtl-i|X^ bJ'JiV^:!!^ 
:i&7t7>^^7P«-^Wcs fs dx«ra»«Jtc:«:S-e# 
[0 0 4 2] Ji!B^2ro|llfe(^3g«(;:*5VNT. » 

;^ ^ ^ ^ ^ ;^ - S: ^ U T t i: V \ 

[0 0 4 31 mT\t. iif^^^<omz<omk^m^\z.^vf 

6:&#:CGM«^^^S£??1t^^^^'r^>cor'^^. SI 
TtCjfcVNT. 1. 2JlS»3E*aiv 3. 4J1U^^^$^!J 

CG®lfe:t^Secot>(3:>^|^C^jO-^&6. %2,<r>mM 

^pjBfSBA 2 1 A5ir*afcs-jr^^i: \^x<m^mmm 



(6) 



#M3ji9_7 4 5 7 3 
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[0 0 4 4] }^±co^o\^m^^titi:^mm(7y^m(^^ 

[0 0 4 5] -^-r. _bK»2<0^<©J^1li^(Rl^5CU 
cO;iy^^^^^>^-iS? (Wc. dx. f) tr^m-t^o «l« 
3. 4i^^^^fLfcAE^®|fe^^^B^l.Tffl;^S«^ 

So 

T. ^jKi^fea 1 . 2 3 ^iytmrnmrn^ 2 ^sfeTcWBt^ 

iiiffii^^fife-rs. i/vyy ^-^sEs, 4(0£ii:^i^ s^^tc 
aii*®?nita5 2oi-iSiK^ifestL7tw 

[004 7] B-a^ffi^^JW^B 2 

[0 0 4 8] ^5fcic, i7 7£ ^^^^aie^i:, rtL 

ftwc. f. dxSrtftf^agiftffii. 2tcm:^i-Sc stmm 

9Mi. 2^tJfu>'^y v^ais. 4ti:i*xtDi7:'^^^>* 

-^$^fflV^T*i^6^]^^^^^CGli^^fe^»^±^^6o ^"^^^x an 
[0 0 4 91 mm^^m-ir^t^ 

[0 0 5 01 U^-^y ^-sS^SeS. 4J^*3V^-C. 5£V^a^^ 

V^5*0i^S:«e5te«^CGWfe-efitT?ioTV^fc:d^ :=*^||Jfe 
<0«^1BT?(i. B8 (a) {^ia^i- J; 5 r r^) i7 U 5. tT V 
uv^y :>-^a5 3. 4lc^L.TWlgi»'g^teH 

v^r (ifci) . CS:2) ^rmtzi-j^^^xmrnv. 
tms (a) (7>^^®«£-cfes^:i-s. *Ec. 
««4iiL^1'<^^d>*S¥l^CGM»m;^tc£ti:^J^tb7^£V^J: 5 bo 



12 

Near^ y 5; :^^fltc LN. far^ y tT^-^^fiC LF «r 
'7(D]iear^Vry^>'i!^^> C LFR. C L FUl^tL^tL;& 
CONear V ry^l^^W. Far ^ y tr^^^ffiT^ffll^iT. 

fc^«coii)ff:f:o^U'>^y >:;^^3, 4*^t>£±i;^-rSo 

[0 0 5 1] ^fc. Mm,<omx*it.. &:&:iJ:^v^tv^th 

^co^r^r, ^y j/t'v'^^fficLNR, clhl. clfr, c 

LFL^^^Ufc;&^ HIS (b) ici^i-J: ffiffi;??^ 
^ (JKjSC) JZloV^T. Nearif^ y '^tf^^/ffiCLCK, Far 

[0 0 5 2] **3f60?^jiiCj3V^T. i!' y 2/ t^>' 

*:'rS^O■TfM^;la^lfiE*s^3^£V^Sz:#:CGH&S^#5 :i t 

[0 0 5 3] u±(om^. :^mm<Dm^iz.xtirx^ 
[0 0 5 4] m9\±. :^^m(om4:(Dmm<omm\^^n 

Sit#CGMfe^fi£S^«co«^S!g^^i-t)£OT-&S. 1^ 
9*2:*3V^T, 1. 2tt»jKI^«ffi. 3. 4HUViS^y>' 
6 f^;!7 ;^ ^ 2 0 tiS^ifeHIff 

J*^. 2 1' t-iiSfc^m^^M^B-efeD. :itt^i^HS^ 
c^K 3 (DM^<Dmm<D±i^ c GM«^^S««^ t> ^ 
istc^-efos. IB3<^^«o^^g1B^^a:^^:cG■^fe^3£ 

ffitft5C£S;S»i> y S/t^V:/iS«)^:^aJ2 2t::ft^-C. 

ai2 4dSKtt^tbfc^-eA>5. 

rot^v h^'^^-^c— :^'Stsa5 2 ajsitj^jsam-'^vpt — 

[0 0 5 5] &.±(OXoKm^^i^^^tc:^m:^(oMm<D± 

So 

[00 561 ^-f . ±a<7?« 3 <7?||*6Q»fii: WaHn L. 

^-''5^;»i^^^^a5 6t-ji. e^^iftasi. 2t- 

(Wc. dx. f) Sr«:^i-6» ^ 

-r. cGffif^#ji. u^-yy^-^asa, 4^cSi^$^^fc 

Siasi. 2H:3ft7E«5t1t«4r2?fc7njifffil^Si^Ltcia 



(8) 



^mW^ 9-74 5 7 3 
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[0 0 5 7] m^l^^-^V V^^^S, 4{Dm:^t 3^fc7t 

mM^^§lt^»a5 2 0 . m^^mmuB 21* 

10 0 5 8] ^Sfei;^. i5^^^as6f±s 10 

[0 0 5 91 rr-c, i^:y^V^^yms^ 4(*. »»» 

(fti) . C»2) . t>U<r±w^6>£o5''bv^i*:n-;&>4: 

95 3, 4-CfT^C7^fi. tfVb^<7;>^'-:5^*;fea5 2 3 
[0 0 6 ll t^i^ hJ^StO^eSiSl^^oV^Tti. t*3te<J5CG 



14 

[0 0 6 2] ^^t, »Sb*^^^>^^a:^SP2 4(i. eu 

[0 0 6 3] U'^'i/y >'m3S-e<?5»^:^o^^:&^^;i 

i-5l5^af (0. 0-1- 0) ^%;t^. f;5nX'« 

[0 0 6 4] 
[|fc5] 

f =(far-2)/ far- x\B2sr 

[0 0 6 51 
[«6] 

f = exp (- densrty x 2 ) 

[0 0 6 6] fuEX-^mr^^^^ -w-e. far.nearH^ 

V^EBt, densitytigcoatS^feSo U-^-i^^y 

[0 0 6 71 
[«C7] 

C= fxCo+(1-f >xCf 
[0 0 6 8l -^smt^ixSo wr'ecoi^i^::^^^y i^^^ 

^«lt^S|5 2 4 «^*«Oj^Biia^*£ffiF^-Cf± f = 1 . 

5J::|SoTf = 0i^-e!tei6S>a=»*;i^'fbSii:-5c 

i^ix^^y ^-^^asa. 4fi:pBSi»^t&iai51^T*av^ffi^ 

[0 0 6 9] iit_h(^^tc. :=^^3tec^?i^fiitcJ:nt^, i^lS 



4 5 7 3 
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[ 0 0 7 0 1 1 3 :^mm(Dm 5 (Dmm(Dmmif^^ 

ffi. 6*1:^7^^^^^;;*— ^^J^aS. 1 2 fllfcf^a. 11 

com^X'^^^ 1 2 8\-t^'^>'h'^mnwm.^. 129 
as, 1 3 1 }ixm^mm±^ ^ - hw»m^. 132 

5fi^^-f >'K'?:7:^-:^7;^^'fb«fe£iiSf&. 1 3 6 tiSJtftIS 

^JftSP. 1 3 TliAEflCT^^j^LZ/U^aS, 1 3 St^-vt^ 
1 3 Sii^SSv-^^y^^-tiatt. 14 0l3:«EBtji| 

[0 0 7 11 U±(DX 5 t;::«3BaESn^5:*:S16<:o?i^Jgco3a: 

10 0 7 21 ^mmtomm-^^^. ^sccoALtm^^m^ 20 

[0 0 7 31 mi Z<0^^f ^ :^^U^^X 3 7t:i^$ 
^^fe u^-X^^) 

^:Lt-mm^^. ::Lfi\z.n^^\^xiLwmm.<o^^^^m 

xto^^i^Y^p-^^X-^m^mmi.. :Lfy.\c^if^^X1^ 



16 

K^'i^^ - *HaStftm$Pl 3 3 S::J: ^)maE*^^^nTV^5 

-O-K^^^ffiatfeffi^Bl 3 4. C^-Y^-K^^i^^Xl^tb 
gpi 3 2, ^^HB:;^^^ • MSfilffiap 1 3 itui: 

[0 0 7 4] ^<D^m-t^ :^m^(D%t<Dm:Mo:>^mt 

4-C<?D]2B«ds*rffiv^T («1. »2) f:: i T 

uiy^^)i>^i!f^Z^ 4icJ:>?:&i. fcSffltDR, LM« 
;5*tMlL^ix^o fc:ftiU ^^-O^K^^ffiPSfTSSP i 2 8 

■^Tt^iov^T. rco^^^.3a^^t/^v^, ^Tcoe^-^' i^K^f- 
[0 0 7 5] i^_b<oi5(-^Srtlci?). ««co^«: 

[0 0 7 6] *^ia^o05to^J6ojKI6l;i*3V^ 

iH#eiBf^tciiR«) bHfcMft^^^ U;^!:^WiDifrf^£Dg!r 
[0 0 7 7] ^fc. :2pc^§g<OMl-4cD^jBSc^^1Stci3 

x^L.tL^mmm^Bii 4 oxsa^L-r^v^r^jj: 

[0 0 7 81 U±m^y^-<tL^oK. :^^m^2;ifi}^^ 

c G®^^ g mmK^^ :i t ii^x% So 

[0 0 7 9] :|=^§a<^^l~5C0^3i£<7?J^lit::*5 



(10) 



J|#H^9-7 4 5 7 3 
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[0 0 8 0] ^fc. :*^«M©ail-5<z?||Jto5^lit;L*3 

.■ 
[ 0 0 8 1 1 ^ fc. 1 — 5 (Dmi^<DmWi\CiS 

[0 0 8 2] ^fc, ±ia^4^Q^«i<D?&iK-eji. t-^-b 

[0 0 8 3] Jiffiio^i-si^^lSt^jgffir-ti. 

ffilSF^J-^^C Giii*:6Si!2-t ^ J: 5 t^:=t7 ^^■'^ -^5^ 
tr^;£Ufci^5, -tL-mSb-f. CG*Jf^*3&sffi;^jiifffio 

[0084] ^fc. ±ia(^)« 1-5 fir)||jfe<^M«-efi. 
[0 0 8 5] 

i^^t^fKmj^^tJ^e^] 

iiai] im.^\^nn^m\^U'^^im.<otL^oGn 

[0 2] *^Ml^*5tt^CG^M (!7-^mS^) 50 
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[1^4 1 3|s:|i§gtcdott6^«^]ii^¥tTa*i^^olfi.e^l^ 
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